INTRODUCTION
In the past 20 years, the theory of Kac-Moody Lie algebras has developed rapidly and with great success. Surprising connections to areas such as combinatorics, modular forms, and mathematical physics have shown Kac-Moody Lie algebras to be of uncommon interest. The discovery of the Macdonald identities gave rise to an intensive study of the class of affine Kac-Moody Lie algebras and their representations [Mcd] . The structure of such Lie algebras and their connections with other branches of mathematics and mathematical physics have been well-established and are being extensively investigated.
The next natural step after the affine case is that of the hyperbolic Kac-Moody Lie algebras. One of the most ambitious goals of current research activity in infinite dimensional Lie algebras may be to construct geometric realizations of the hyperbolic Kac-Moody Lie algebras. Once that is accomplished, we will have a much deeper understanding of the structure of Kac is generated by the space I2 (respectively, I-2) . We denote by a-I, ao, ... , al the simple roots of g(A). Thus V is the irreducible highest weight module over g(A) with highest weight -a-1 and V* is the irreducible lowest weight module over g(A) with lowest weight a I. We will study the structure of the homogeneous subspaces Ln = Gn /In as modules over the affine Kac-Moody Lie algebra g(A).
THE WITT FORMULA
Let G = n>I Gn be the free Lie algebra with a finite set of (free) generators {xl, . x. , Xr}. Then we have the following well-known Witt formula [ Continuing this process,we obtain 
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?t((u + IU(G)) 0 v) = uv + IUo(G) for u E U(G), v E Uo(G) . Using the PBW basis (5.4), it is easy to show that ?I is an isomorphism. Hence we have the following isomorphisms
Uo(G)/IUo(G) -U(L) fU(G) Uo(G) r U(L) OU(G) (U(G) o& GI) _ U(L) 0g G1.
Therefore we get the desired exact sequence. In the next section, using the homological approach developed here, together with the representation theory of affine Kac-Moody Lie algebras, we will determine some of the boundary homomorphisms and deduce some new structural information on the Kac-Moody Lie algebras of Lorentzian type.
Thus I(i) is an ideal of G generated by the subspace Ij. Consider the quotient Lie algebra L(i) = G/I(i). Thus L = L(m) in this notation. Set J(i) = I(')/[I(i), I(i)]. Then J(i) is an L(W)-module generated by the subspace J(j). Note that Jn(j)
-
t(i)), where t(i) is the smallest homogeneous degree of H3(L(i)). In particular, (5.12) Ij+I-(GI (9 Ij)IH3(L(i))j+l
Therefore we now have an inductive algorithm to determine the g(A)-module structure of the homogeneous subspaces of the graded ideal I by studying the homology modules H3(L(i)) for j > m. Suppose we have determined the structure of homology modules H* (L(i-l). We define the subspace NU-I) of L(i) by N-) = 1(-1)/(). Then NU-I) is an abelian ideal of L(V) and L( I/N(-1) is isomorphic to L(Vj-) . Then from
THE STRUCTURE OF THE MAXIMAL GRADED IDEAL
In this section, we study the structure of the maximal graded ideal I. We know that the ideal I_ of G_ is generated by the homogeneous subspace IK2 and hence we may write I_ = I(2) following the notation introduced in the previous section. Similarly, for j > 2, we write I(i) = En>j I-n , L(J) = G/I(9) , and NY) = -(i)(j Lemma 6.1. Again by comparing levels, we deduce that the homomorphism d2: E20 E 2 must be trivial. Therefore 
